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Biolo%ai tissue section method and device - directing two different 
c^nSmmus Sew with two different wave lengths simultaneously 

and focussing on same point 

MALYSHE V r B N 04.06.81-SU-298570 

(3G.06.S5)A6lb-2 7 
04 08.83 as 298570 (1462MB) * .... . rtf t«- rt 

in the method of cutting biological tissue, the radia ionof^ 

t- 1,.-. inei»r« with two different wave lengths i.s micctea 

^ length ot the second laser is l.5-l0.6mkm and its power O.OOOo- 

l0 Fach of the two lasers has a telescopic optic system (13.14) in its 
light tract Two coaxial lenses (20,21) focus the ramation ot eacn 

^iD^lGl^The trauma involved in cutting biological tissues 
is reduced. Bul.24/30.6.S5 (5pp Dwg.No.2/2) 
NS5-200031 _ 
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(54) CnOCOE PA3PE3A EHOJIOrHHECKHX 
TKAHEfl-H yCTPOflCTBO flTIH ETO OCyiUECT- 
BJIEHH5I. 

(57) 1 . CnocoS pa3pe3a 6HcxnorHHecKHX 
TKaHefi nyTeH r pacceMeHHH TKaHefi c4>o- 


KyCHp OBaH HbIM Jia3epHbIM JiyMOM, o t- 
JlHMaramHHCH TeM, 4TO, C UeJlbK) 
CHPDKeHHH Tpa BMHPOB3HHH TKHHeH H 

coKpameHHH BpeMeHH onepaumi, HanpaB- 

J1HIOT OflHOBpeMeHHO H3JiyqeHHH aByx 
HenpepblBHbDC Jia3epOB C AByMfl pa3JTHHHbJ- 
MH AJTHH3MH BOJIH H (frOKyCHpyiOT HX B 
OflHOH TOMKe, npH 3TOM AHHHa BOJIHbJ 

nepsoro jraaepa HaxoflHTCH b npeAenax 

OT 0,6 flO 1,0 MKM, MOIIJHOCTb 0,0001- 

200 Bt , a mrHHa • bojthm BTopo- 
ro na3epa HaxoAHTCH b npe^e - 
nax 1, 5 - 10,6 MKM , MOIUHOCTH 

0,0005 - 100 Bt. 
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2. Yctpohctbo aah pa3pe3a 6Ho/iorH- 
necKHx TKaHefl, coAepacamee na3ep h /ia- 
3epHbifi c B€TonpH BOfl c {fcoK ycup yromeH 
AHH30H, oTJiHnaiomeecH 
Ten, mto, c uejibio chidkchmh TpaBMH- 
poBaHHH TKaHeft h coKpameHHfl BpeMeHH 
onepauHH, oho CHaOaceHo He MeHee weM 

OAHHM AOnOJIHHTeJI bHbIM Jia3epOM, B 

tom ^Hc/ie, AasepoM, H3JiywaiomeM 
b bhahmom cneKTpanbHOM AHana30He, 

AByMH OnTHHeCKHMH TeJieCKOnHMeCKHMH 
CHCTeMaMH, yCTaHOBJieHHblMH. COOTBeT" 
CTBeHHO B CBeTOBblX TpflKTax KaJKAOTO 

Jia3epa, AByMH KoaKCHanbHO pacnono- 

5Ke H HblMH JT H H 3 3 MH , CA'/JKaiUHMH AAH 

(})OKycHpo BaHHH H3JiyM enHH K3?KAoro Aase- 


pa B OA H O ft TOUKe, IipH^eM COOTHOlUeHHe 
AHaMeTpOB AHH3 AJ1H (J)0 Ky C HpO B3 HHH 

H3JiyMeHHH cocTaBJineT He MeHee 3,3, 

npH 3TOM B JlHH3e C 60JlbUIMM AHaMeT — 

pom BbmoJiHeHO ueHTpajibH.oe otb ep — 
erne, AHaMeTp KOToporo cooTBeTCTBy- 
eT AHaMeTpy MeHbiuen ahh 3bi . 

3. Yctpohctbo no n. 2, o t a h- 
waromeecn tcm, mto oho CHa6- 
JReHo MaHHnyjiHTopoM, coctohiuhm H3 
KanawmerocH 3epKana c pbmaacHbiM npn- 

BOAOM, H 6HHOKyJlHp HbIM MHKpOCKOflOM , 

npH 3TOM KaqaiouieecH 3epKano yctaHOB- 
Aejto Me^Ay BM3Hp HbiMH Ka HajiaMH 6nHOKy~ 

A Hp HOTO MHKpOCKOna. 


1 

H3o6peTeHHe othochtch k XHpyprHH 

H MHKpOXHpyp HUH , B M3CTHOCTH , B 

T3KHX o6AacT«x, KaK xnpyprHH napeH- 
XHMOTO 3HbDC opraHOB , HeHpoxHpyp THH , 
niHeKonorHH, OTonnpHHroJiorHH h ap . 

H3BecTeH cnoco6 pa3pesa 6hoaoth- 
necKOH tkshh , C(J)OKycHpoBa hhhm Aa3ep~ 

HbIM AyMOM, 3aKAK)MaK)mHHCH B TOM, MTO 

cHaMajia npoH3BOAHT CAaBJiHBaHne 
h o6ecKpoBJiHB3HHe opraHa baoa b npeA* - 
AaraeMOH ahhhh .pa3pe3a c noMombw cne- 
UHaAbHbix 3a^HMHbtx npHcnoco6.neHHH , a ' 
3aTeM baoa b noAocbi CAaBJiHBaHHH npo- 
H3BOAHT pacceMeHHe opraHa c<j)OKycH- 

pOB3 HHbIM Aa3epHbIM AyMOM. 

HeAOCTaTKOM H3 BecTHoro cnocoSa 
6eciKpoBHoro pa3pe3a 6HOAorHHecK*HX 

TKaHeH 3 HaMHTeJlbHOe TpaBMHpOBaHHe 

TKaHeH, aahtsa bHOGTb onepauHH H3~3a 

AOnOAHHTeJI bHbDC 3TanoB • 

HsBecTHO ycTpoftcTBO aah pa3pe3a 
6noAorHMecKHx TKaHeH , coAep^camee 
Aa3ep h nasepHbiH c b eTonpHBOA c $OKy- 

CHpyKHUeH JTHH30H [l ]. 

Uejib H3o6peTeHHH - cmoKeHHe TpaB- 
MHpoBaHHH TKaHew h coKpameHHe Bpe- 
MeHH onepauHH. 

3Ta uejib AocTHraeTCH TeM, mto 
b cnoco6e pa3pe3a 6HOAorHMec khx 
TKaHen nyTet^% pacceMeHHH TKaHeH c$o- 

KyCHpOB3HH bIM Aa3epKblM JiyMOM , 0TAH~ 

HHTeJl bHOH OC06eHHOCTbK) HBAHeTCH 

TO, HTO HanpaBAHWT OAHBOpeMeHHO H3Ay- 

MeHHH AByx nenpepbiBHbix Aa3epoB c 


2 

AByMH p a 3 JI HM HblMH H-H H H a M H BQJ1H. H (j)HK- 
CHpyWT HX B OAHOH TOM KG , npH 3TOM 

AJiHHa Bo/iHbi nepBoro Aa3epa HaxoAHT- 
ch b npeAe.nax ot 0,6 no 1 mkm, mciu- 
5 HocTb 0,0001-200 Bt , a AJiHHa bc.i- 
Hbi BToporo Aa3epa HaxoanrcH b npe- 
Aenax 1,5-10,6 mkm, MomHocTb 
0,0005-100 Bt. 

0 

B y CTpoHCTBe ajih pa3pe3a ohoaoth- 
MecKHx TKaHen, coAep>KameM Jia3ep h 
Aa3epHbiH CBeTonpHBOA c 4)OKycHpyroiueH 

J1HH30H , OTAHMHeM HBAHeTCH TO, 4TO 

oho cHa6>KeHo He MeHee, mbh oahhm 

^ AOnOAHHTeAbHblM Aa3epOM, B TOM MHCJie 

Aa3epoM, H3JiyMaromeM b bhahmom cneKT- 
paJibHOM AHana30He, AByMH onTHMecKHMH 

TeJieCKOAH^eCKHMH CHCTeMaMH, yCTaHOB- 
AeHHblMH COOTBeTCI BeHHO B CBeTOBblX 

20 TpaKTax Ka^cAoro nasepa, AByMH KoaK- 

CHaJlbHO paCnOAO>KeH HblMH JlHH3aMH, 
CA y)KaCJHMH AAH $0 Ky CHpOBaHHH H3Ay~ 

MeHHH Ka^KAoro Aa3epa b oahoh TOMKe, 
npn^eM ot HomeHHe AHaMeTpOB jthhs 

25 AAH (J)OKyCHpOBaHHH H3nyMGHHH COCTaB" 

AneT He MeHee 3,3, npn 3tom b a h h 3 e 

C 60AblUHM AHaMeTpOM BblTTOAHe ho ueHT- 

paAbHoe oTBepcTHe , AHaMeTp KOToporo 
cooTBeTCTByeT AHaMeTpy MeHbiueH 

30 JlHH3bU KpOMe TOTO, yCTpOHCTBO CHa6- 
*eHO Ma HMH VAH TOpOM , COCTOHIUHM H3 

KanajomerocH sepKajia c pbi^a^HbiM npn- 

BOAOM , H 6H HOKyAH p HbIM MHKpOC KOIIOM , 

npw 3 tom KauaiomeecH 3epKa-no yc t a hob ~ 


3 1 

neHO M£»my ' BH3HpHbIMH KaHana mh 6hho- ; 
KynnpHoro MHKpocKona. 

npezinaraeMbtH cnoco6 peajiHsyeTCH 
b ycTpoHCTBe, coAepacameM ABa ot- 
flenbHbix na3epa, H3JiyMaiomHx b pa3- 
jiHMHbix cneKTpaJibHbix AHana30Hax ycTa- 
HOB/ieHHbie b cBeTOBbtx TpaKTax Jia3epa 
oTAeiibHbie onTHMecKHe TenecKonHMec- 
KHe cHCTeMbi, TpaHctt>opMHpyiomHe none- 
peuHbie ceneHHH nyMKOB H3nyMeHHH ot- 
AejibHbix Jia3epoB b nonepe^HOM cene- 

HHH, OTHOCHiaHeCH no nilOUXBJXHM KaK 

|l:10 h M.eHee, onny onTHMecK>io cncTe- 
= My KoaKCHajibHoro coBMeme hhh nymcoB 
jra3epHbix H3nyMaTeJien , na3epHbiH 

CBeTOnpHBOA BbDCOAHOH MaCTbfO, HM6K)"* 

meH He Menee uiecTH cTeneHeft cBo6oAHbi 
Pjih nepeMemeHHH, BwxoAHan MacTb CBe- 
TonpuBOiza cHa6?KeHa AByMH oTixanbHbiMH 

KOaKCHaJlbHO yCTaHOBJieH HblMH J1HH 3 3MH , 

pasAejibHo cJioKycHpyioiuHMH H3Ji yMe HHe 

OTA^JI bHbDC Jia3epOB B OAHOH TOM Ke , 

npHHeM OAHa H3 jih H3 HMeeT no cpaB- 
HeHHw c ApyroH He MeHee ueM b 3,3 pa 
3a MeHbniHH AHaMeTp , h nHH3a 6ojib- 
mero AnaMeTpa BbinonHeHa c ueHTpajib- 

HblM CKB03HbIM OTB epCTHeM C AHaMeTp OM , 
6JIH3KHM K AHaMeTpy MeHbUieH JIHH3bI. 

flnn npoBeAeHHH no npeAnaraeMOMy 
cnoco6y na3epHbrx xnpyp thm ecKHx one- 
pauHH b. rny6oKHX onepauHOHHbix 
nonHx BbKOflHan MacTb CBeTonpoBOAa 
CHa6^eHa pyMHbiM Ma f HHny/iHTopoM, coc- 
tohiuhm H3 3epKajia, Kawaromerocfl 
. BOKpyr AByx BaaHMonepneHAHKyjinpHbix 
oceH, h pbmajKHoro pyMHoro npHBOAa 
jxjir KaqeHHH 3epKajia. 

fljiH npoBeAeHHH na3epHbix mhkpo- 
xHpyprHMecKHx onepauHH MaHHnyjiHTop 

COHJieHHeTCH C GHHOKyJIHpHbIM MHKpO" 

CKonoM. ripH 3TOM KaMaiouieecH 3epKa- 
jio MaHHn yiiHTopa yc Ta h o bji e h o Me^KAy* 

AByMH BH 3Hp HblMH KaHaJiaMH &HH0Ky7IHp- 

Horo MHKpocKona. 

Ha 4>ht . 1 noKa33Ho ycTpoHCTBo 
Ann pa3pe3a 6HonorHMec khx TKaHeH; 
Ha 4)Hr. 2 - onTHMecKan cxeMa ycT- 

pOHCTBa . 

YcTpoHCTBo coctoht H3 Jia3epHo-onr 
THMecKoro 6noKa 1 , cb eTonp oboas 2 
c ctoKycHpyiomeH nacaAKoft 3 onepaun- 
ohhoto annapaTa 4 c onepauHOHHbiM 

MHKp OCKOnOM 5 H M3. HHny/IHTOp OM 6. 

OnepauHOHHbiH mhkpoc Kon 5 3aKpen- 
jreH Ha CTOHKe 7 c noMOtUbK) n oabhtk* 

HbDC pblMarOB 8 H MV(J)Tbl 9 C B03MO*- 

i HocTbio nepeMemeHHH no ropH30HTa-nn 

H BepTHKaJlH. 
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OnTHMecKan cxeMa a^hhoto ycr- ~ 
poHCTsa BK/noMaeT HenpepbiBHWH AHT: 
Md-n3nyMaTenb 1.0, renHH-HeoHOBuft 
na3epHbiH H3JiyMaTejib 11 (noACBeTKa) 
5 yrneKHCJioTHbiH na3epHbiH H3nyMaTe/ib 
12, onTHwecKyw TenecKonHMecKyw cHCTe 
My 13, onTHMecKyio TejiecKonHMecKyx) 
cHCTeMy 14, CBeTocyMMHpyromHH ane- 
MeHT 15, HenoABHJKHoe 3epKajio 16, 
10 noABHacHbie 3epKajia 17-19 CBeTonpo- 
Boaa 2, 4)0KycHpywmHe JIHH3M 20 h 21, 
KaMawmeecH 3epKa_no 22. 3neMeHTbi 
10-16 onTHMecKOH cxeMbi pacnoJio^ceHbi 
b onTHMecKOM 6noKe 1 . 3neMeHTbi 
f 5 17-19 b CBeTonpoBOfle 2, 3JieMeHTbi 20 
h 21 HaxoAflTCH b 4>oKycHpyK>meH Ha- 
caflKe 3 , KaMawmeecH 3epKajio 22 - 
b MaHHnyjiH Tope 6. 

Cnoco6 h ycTpoHCTBp ocymecTBJiHeT- 
20 ch cneAywmHM o6pa30M. ripn rny6oKHx 
onepauHOHHbix nojinx onepnpyrociHH 
Bpa^ ycTaHaBUHBaeT na3epHo-onTHHec- 
khh 6noK 1 h onepauHOHHbiH annapaT 4 
B6nH3H onepauHOHHoro CTona. Onepa- 

25 UHOHHblH MHKpOCKOn 5 H Ma HHnyxiHTop 6 
$HKCHpyK)T nepeA onepauHOHHbiM nojieM, 
3aTeM onepHpywmHH Bpaq pa3AejibHO 
BCTaBJineT Tpe6yeMbie Ann SecKpoBHQro 
pa3pe3a onpeAaneHHoro THna SHOTKa- 

30 HH MOmHOCTH H 3 Jl yM ghhh' A11T: Nd Jia3e~ 
pa h yrneKHcnoTHoro na3epa. PaccMaT- 
pHBan uHOJiorHMecKyio TKaHb 23 qepe3 
onepauHOHHbiM mhkp oc Kon 5, -BpaM bkjtio- 
MaeT rejTHft-HeoHOBbiH na3epHb£H H3Jiyqa- 

35 TeJib 11 h, peryjiHpyn pyM kh 24 MaHH- 
nyjiHTopa 6, HaBOAHT bhahmoc H3Jiyqe- 
HHe rejiHH— HeoHOBoro na3epHoro H3- 
JiyHaTejiH 1 1 Ha Bbi6paHHyio TOMKy Hava- 
na ahhhh Jia3epHoro pa3pe3a 6hoao- 

40 thm ecKOH TKaHH . flajiee OnepHpyKMUHH 
Bpan oAHOBpeMeHHo BKJiioMaeT AHT: 
Nd -na3epHbiA H3JiyMaTejib 10 h yr/ieKHC 
noTHbiH JiasepHbiM H3nyqaTeJib 12 h 
nponsBOAHT pa3pe3 6HonorHMecKOH 

45 TKaHH 23 C(J)OKyc HpoBaH HbiMH nasepHbiMH 
H3nyMeHHHMH c A ^ 1,06 mkm h 
^ * 10,6 MKM BAOJlb HaMeMeHHOH jihhhh . 

pacceneHMH, opHeHTHpyncb no nnTHy 

BHAHMOTO H3JiyMeHHH F eJTHH — HGOHOBOTO 

50 JiasepHoro H3xiyHaTejiH 11 h nepeMeme- 
HHH BHAHMoe nHTHo na3epHbix H3/iyMe- 
HHH C nOMOIUbK) pyMKH 24 MaHHnynHTO — ' 
pa 6. 

npH noBepxHocTHx onepauHOHHbix 
55 no/iHX pa6oTa c ycTaHOBKoA ocymecTBiin 
eTCH cneAywmHM o6pa30M. 

OnepHpywmHH BpaM otc oeAHHH eT 
(i)OKycHpy>omyK) HacaAKy 3 ot MaHnnynn- 
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Topa 6, pa3flejibHO BbicTaanneT Tpe- 
OyeMtie pjih OecKpoBHoro pa3pe3a 
onpeAejieHHoro THna 6HOTKaHeft mod*- 
hocth HanyneHHH AHT i Nd H3JiyMaTenfl 
10 h yr/ieKHCJiOTHoro nasepHoro H3Jiy- 5 
varesin 12, BiuiioMaeT- renHfi-HeoHOBbitf 
jia3epHbrft H3JiyqaTejib 1 1 . flepma oahoh 
pyKbft 4>HKCHpyiomyw HacaAKy 3, HaBo- 

AHT BHflHMOe H3JiyMeHHe reJIHH-HeOHOBO- 

ro Jia3epHoro H3nyMaTann 11 Ha Bbi6paH-lO 
Hyw TOMKy Havana jihhhh JiasepHoro 
paspe3a 6HonorHMecKOH tkahh 23. 
flajiee onepHpywmHH Bpan oahobp eMeHHo 
BKJiwMaeT AHT: -jia3epHbiH H3JiywaTejib 
10 h ymeKHCJiOTHbifi Jia3epHbiH H3Jiyya- 15 
Tenb 12 h npoH3BOAHT pa3pe3 6ho- 
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JIOTHMeCKOH TKaHH 23 C(J)OKyCHpOBaHHbIM 
na3epHbIMH H3JiyMeHHHMH c A = 1,06 MKM 

h A « 10,6 mkm Bflo/ib HaMeqeHHOH 
jihhhh pacce^eHHH nepeMemeHHeM (fcoKy- 
CHpywmeA HacaAKH 3, opneHTHpyncb 
no riHTH y bhahmoto H3JiyMeHHH renHH- 
HeoHOBoro nasepHoro HsnyMaTejin 11. 

n p e aji oace h h brfi cnoco6 H yCTpOHCTBO 
Ann pa3pe3a 6HOJiorHwecKHx TKaHen 
b pe3y/ibTaTe oahobp eMeHH or o aghct — 

BHH AByX MOlUHblX Jia3epHbK H3JiyMeHHH 
n03BOJI*eT 6bICTpo H GeCKpOBHO, He 

Tpa BMHpyn TKaHH, pacceqb o6mibHo 
KpoBocHa6«eHHbie napeHXHMaT03Hbie 

TKaHH. 
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(54) A METHOD OF CUTTING BIOLOGICAL TISSUES AND A DEVICE FOR 
PERFORMING IT. 

(57) 1. A method of cutting biological tissues by means of 
dissecting the tissues with a focussed laser beam, characterized by 
the fact that, in order to reduce the traumatization of the tissues 
and to shorten the operation time, the emissions of two continuous 
lasers with two different wave lengths are used simultaneously and 
they are focussed at one point, the wave length of the first laser 
beam being within the range of 0.6 to 1.0 fim, the power being 
0.0001-200 watts, and the wave length of the second laser being 
within the range of 1.5 - 10.6 /xm, and the power being 0.0005 - 100 
watts . 


Fig. 1. 
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2. A device for cutting biological tissues , containing a 
laser and a laser light guide with a focussing lens, characterized 
by the fact that, in order to reduce the traumatization of the 
tissues and to reduce the operating time, it is equipped with no 
less than one auxiliary laser, including a laser which emits in the 
visible spectral range, two optical telescope systems, mounted 
correspondingly in the beam paths of each laser, two coaxially 
arranged lenses, serving for focussing the emission of each laser 
at one point, the ratio of the diameters of the lens for focussing 
the emission being no less than 3.3, the lens with the greater 
diameter having a central aperture, the diameter of which 
corresponds to the diameter of the smaller lens. 

3. A device in accordance with paragraph 2, characterized by 
the fact that it is equipped with a manipulator consisting of a 
tilting mirror with a lever drive, and a binocular microscope, the 
tilting mirror being mounted between the sighting channels of the 
binocular microscope. 


The invention concerns surgery and microsurgery, in particular 
in such areas as surgery of parenchymatous organs, neurosurgery, 
otolaryngology, and so forth. 

There is known to be a method of cutting biological tissues 
with a focussed laser beam in which compression and exsanguination 
of the organ are performed along the proposed line of cutting by 
means of special clamping devices, and then dissection of the organ 
with a focussed laser beam is performed along the compression 
strip. 

The significant tissue trauma and the length of the operation 
due to the auxiliary stages are drawbacks of the known method of 
bloodless cutting of biological tissues. 

There is known to be a device for cutting biological tissues 
containing a laser and a laser wave guide with a focussing lens 
[!]• 
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The purpose of the invention is to reduce the traumatization 
of the tissues and to shorten the operation time. 

This purpose is achieved because the distinguishing feature 
of the method of cutting biological tissues by means of dissecting 
the tissues with a focussed laser beam is the fact that the 
emissions of two continuous lasers with two different wave lengths 
are used at the same time and that they are focussed at one point, 
the wave length of the first laser being within the range of 0.6 to 
1 aot and the power being 0.0001 - 200 watts, and the wave length of 
the second laser being with the range of 1.5 - 10.6 /xm, and the 
power being 0.0005 - 100 watts. 

A distinguishing feature of the device for cutting biological 
tissues containing a laser and a laser wave guide with a focussing 
lens is the fact that it is equipped with no less than one 
auxiliary laser, including a laser which emits in the visible 
spectral range, two optical telescope systems, mounted 
correspondingly in the beam paths of each laser, two coaxial ly 
arranged lenses, serving for focussing the emission of each laser 
at one point, the ratio of the diameters of the lenses for 
focussing the radiation being no less than 3.3, the lens with the 
greater diameter having a central aperture, the diameter of which 
corresponds to the diameter of the smaller lens. In addition, the 
device is equipped with a manipulator, consisting of a tilting 
mirror with a lever drive, and a binocular microscope, the tilting 
mirror being mounted between the sighting channels of the binocular 
microscope. 
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The proposed method is realized in a device containing two 
individual lasers, which radiate in different spectral bands, the 
separate optical telescope systems mounted in the beam paths of the 
laser, the transforming cross-sections of the emission beams of the 
individual lasers having ratios of l : 10 and less, one optical 
system of coaxial coincidence of the beams of the laser radiators, 
a laser light guide with an output part having no less than six 
degrees of freedom of movement, the output part of the light guide 
being equipped with two separate coaxially mounted lenses, 
separately focussing the emission of the individual lasers at one 
point, one of the lenses having a diameter no less than 3.3 time 
smaller in comparison with the other and the lens with the greater 
diameter being made with a continuous central aprture with a 
diameter close to the diameter of the smaller lens. 

In order to carry out laser surgical operations in deep 
surgical fields according to the proposed method, the output part 
of the light guide is equipped with a manual manipulator, 
consisting of a mirror, tilting around two mutually perpendicular 
axes, and a lever manual drive for tilting the mirror. 

In order to perform laser microscopic operations the 
manipulator is linked with a binocular microscope. In this case 
the tilting mirror is mounted between the two sighting channels of 
the binocular microscope. 

Fig 1 shows the device for cutting biological tissues; Fig. 2 
shows the optical circuit of the device. 
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The device consists of a laser-optical unit 1, a light guide 
2 with the focussing stage 3 of the surgical instrument 4 with a 
surgical microscope 5 and a manipulator 6. The surgical microscope 
5 is fastened to a stand 7 by means of movable levers 8 and a 
clutch 9 with the possibility of moving along the vertical and the 
horizontal. 

The optical circuit of this device includes a continuous AIG: 
Nd-emitter 10 , a helium-neon laser emifter 11 (backlighting) , a C0 2 
laser emitter 12 , and optical telescopic system 13, an optical 
telescopic system 14 f a light summating element 15, a fixed mirror 
16, movable mirrors 17 - 19 of the light guide 2, focussing lenses 
20 and 21, and a tilting mirror 22. The elements 10 - 16 of the 
optical circuit are arranged in the optical unit 1. The elements 17 
- 19 are located in the light guide 2, elements 20 and 21 are found 
in the focussing attachment 3, and the tilting mirror 22 - in the 
manipulator 6. 

The method and the device are achieved in the following way. 
In the case of deep surgical fields, the surgeon mounts the laser- 
optical unit 1 and the surgical device 4 near the operating table. 
The surgical microscope 5 and the manipulator 6 are fixed in front 
of the surgical field. Then the surgeon separately sets the 
emission powers of the AIG:Nd laser and the C0 2 laser required for 
the bloodless cutting of the specific type of biological tissue. 
Examining the biological tissue 23 through the surgical microscope 
5, the surgeon switches on the helium-neon laser emitter 11 and, by 
adjusting the levers 24 of the manipulator 6, directs the visible 


5 


emission of the helium-neon laser emitter 11 onto the selected 
point of origin of the line of the laser cutting of the biological 
tissue. At the same time the surgeon switches on the AIG : Nd laser 
emitter 10 and the C0 2 laser emitter 12 and cuts the biological 
tissue 23 with the focussed laser emissions with X = 1.06 izm and X 
= 10.6 /xm along the indicated line of dissection, orienting himself 
by the spot of visible emission of the helium-neon laser emitter 
11 and the moving the visible spot of the laser emissions by means 
of the lever 24 of the manipulator 6. 

In the case of surface surgical fields, work with the device 
is performed in the following way. 

The surgeon disconnects the focussing attachment 3 from the 
manipulator 6, separately sets the emission powers of the AIG : Nd 
emitter 10 and the C0 2 laser emitter 12 required for bloodless 
cutting of the specific type of biological tissues, and switches on 
the helium-neon laser emitter 11. Holding the focussing attachment 
3 with one hand, he directs the visible emission of the helium-neon 
laser emitter 11 onto the selected point of origin of the line of 
the laser cutting of the biological tissue 23. At the same time 
the surgeon switches on the AIG:Nd laser emitter 10 and the C0 2 12 
and cuts the biological tissue 23 with focussed laser emissions 
with A. = 1.06 /Ltm and X = 10.6 /xm along the indicated line of 
dissection by moving the focussing attachment 3, orienting himself 
according to the spot of visible emission of the helium-neon laser 
emitter 11. 
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The proposed method and device for cutting biological tissues 
as a result of the simultaneous operation of two powerful laser 
emissions makes it possible to dissect parenchymatous tissues 
abundantly supplied with blood rapidly and bloodlessly, without 
traumatizing the tissues. 
Fig. 2. 
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